Introduction
Agriculture in California's San Joaquin Valley is both productive and valuable. The availability of water for irrigation, the Mediterranean climate, and the long growing season have combined to make the valley one of the most intensively farmed and economically important agricultural regions in the United States. In 2000, California's agricultural industry produced a gross cash income of 27 billion dollars and supplied more than half of the nation's fruits, nuts, and vegetables (California Department of Food and Agriculture 2001). The San Joaquin Valley accounted for most of this production.
This agricultural activity includes widespread and intensive use of various pesticides. The occurrence and concentrations of these compounds and their effects on water quality have been a long-standing concern in the region (Domagalski and others, 1997; Panshin and others, 1998; Kratzer, 1999; Kratzer and others, 2002; Domagalski and Munday, 2003; Zamora and others, 2003) . The potential toxicity of dissolved pesticides to aquatic organisms has been a particular concern (Foe and Connor, 1991; Foe, 1995; Kuivila and Foe, 1995) . Studies addressing the potential toxicity have focused on the results of laboratory toxicity tests (Foe and Connor, 1991; Foe, 1995; Kuivila and Foe, 1995) . Toxicity to the invertebrate Ceriodaphnia dubia has often been observed in these studies, and the toxicity was linked to several dissolved pesticides. However, the effects of dissolved pesticides on the resident aquatic communities of affected water bodies have not been evaluated in detail.
The Central Valley Regional Water Quality Control Board (CVRWQCB) is in the process of formulating and applying pesticide total maximum daily loads (TMDLs) in various water bodies of the San Joaquin River Basin. As part of this process, biological assessments (hereinafter, bioassessments) have been identified as an important tool for assessing the success of the TMDLs in protecting or improving beneficial uses of these water bodies. Most existing bioassess-ment procedures have been developed for small wadeable streams with riffles. These procedures are difficult to apply in most Central Valley streams, which tend to have fine grained bottoms and few, if any, riffles. Protocols developed by the National Water Quality Assessment Program (NAWQA) for bioassessment of macroinvertebrate and algae communities (Moulton and others, 2002) have been successfully used by U.S. Geological Survey (USGS) personnel in the San Joaquin River and its tributaries (Brown and May, 2000a,b; Leland and others, 2001) . A detailed NAWQA protocol for characterization of stream habitat also has been developed (Fitzpatrick and others, 1998) .
Purpose and Scope
The purpose of this report is to present the results of bioassessments of macroinvertebrate and periphyton communities, using NAWQA protocols, in selected water bodies of the San Joaquin River Basin. The results of stream habitat assessments conducted in support of the bioassessments are also reported. These results will be used to document existing conditions in the selected water bodies. The importance of habitat quality and water quality in determining the community structure of the resident macroinvertebrate and algae communities also was assessed.
Study Area
The perennial San Joaquin River Basin drains a total area of 7,345 mi 2 . Of this area, 59 percent lies in the Sierra Nevada, 11 percent in the Coast Ranges, and 30 percent in the San Joaquin Valley. The Sierra Nevada and Coast Ranges portions of the drainage are predominantly forested land. Virtually all irrigated agriculture and most pesticide applications occur in the San Joaquin Valley portion of the drainage; thus, this study focuses on the San Joaquin Valley portion of the perennial San Joaquin River Basin ( fig. 1) .
The climate in the San Joaquin Valley is arid-to-semiarid, characterized by hot, dry summers and cool, wet winters. Most precipitation falls during November through April. The average annual precipitation ranges from 13 to 40 cm in the valley and increases to amounts ranging from 102 to more than 228 cm at the higher altitudes in the Sierra Nevada (Gronberg and others, 1998; Panshin and others, 1998) . Precipitation is highly variable from year to year. The year that was sampled in this study, 2001, was classified as dry on the basis of a water availability index with the categories-wet, above normal, below normal, dry, and critical (California Department of Water Resources, 2003) . Most of the precipitation in the San Joaquin River Basin occurs as snow in the Sierra Nevada.
The surface-water hydrology of the San Joaquin River drainage has been substantially altered to store and distribute water derived from snowmelt in the Sierra Nevada. Every major river in the study area has one or more reservoirs. This water is subsequently used for irrigated agriculture and a variety of other urban and environmental uses. USGS streamflow records for 1951 to 1995 show 66 percent of the flow of the perennial San Joaquin River was contributed by the three large eastern tributaries: the Merced River (15 percent), the Tuolumne River (30 percent), and the Stanislaus River (21 percent). Bear Creek, Mud and Salt Sloughs, ephemeral streams draining the Coast Ranges, drainage canals that flow directly to the San Joaquin River and occasionally the upper San Joaquin River upstream of Bear Creek, contributed the remaining 34 percent of streamflow.
Methods

Sampling Design
The CVRWQCB helped identify five sites to be sampled in the study (table 1, fig. 1 ). Each site was sampled twice, once in June 2001 and once in September 2001. The sites were sampled twice to determine if there were any major differences in periphyton or benthic macroinvertebrate communities related to spring (June) or summer (September) sampling. All sampling activity was conducted within a reach of stream defined as 20 times the mean channel width, and within the range of 150 m to 1,000 m long. Habitat variables were assessed according to Fitzpatrick and others (1998) during both visits. The habitat variables and methods of measurement are given in table 2. Individual habitat variables at a reach were measured at one of three scales-the entire reach, at 11 equidistant transects across the stream, or at three points each on each of the 11 equidistant transects (table 2). We also used daily flow records to evaluate flow variability at the sites. Data were obtained from either USGS or California Department of Water Resources gaging stations.
Periphyton
Three different types of periphyton samples were collected-richest targeted habitat (RTH), depositional targeted habitat (DTH), and qualitative multihabitat (QMH) (Moulton and others, 2002) . The RTH sample represents a habitat that is found at all sites, and that is expected to have a high diversity of species. From previous studies (Leland and others, 2001 ), large woody debris (snags) was selected as the RTH habitat. The DTH sample was taken from low velocity areas with fine substrate. The QMH sample was collected from all available habitat types with the purpose of assembling a complete species list for the site. All sampling procedures are described in detail in Moulton and others (2002) .
The RTH sample was collected by removing a snag from the water and scraping a small area from the top of the snag with a knife. All the material removed was placed in a sample bottle and the area scraped was measured with a ruler. One snag was sampled at each of five different locations within the sampling reach. All samples were composited into a single In regulated rivers, the traditional concept of bank (channel formed by the 1.5 to 2 year flood) is difficult to apply. For these measurements we used visible water marks, erosion, trash lines, and vegetation as indicators of "bank" position. 2 The dominant substrate was characterized as: 1, concrete; 2, silt, mud, or detritus; 3, sand (>0.063-2 mm); 4, fine/medium gravel (>2-16 mm); 5, coarse gravel (>16-32 mm); 6, very coarse gravel (>32-64 mm); 7, small cobble (>64-128 mm); 8, large cobble (>128-256 mm); 9, small boulder (>256-512 mm); 10, large boulder, irregular bedrock, irregular hardpan, or irregular artificial surface. Methods bottle and preserved in a solution of 4 percent buffered formalin.
The DTH sample was collected using the inverted petridish method. The lid of a 47-mm petri dish is placed underwater and all air bubbles removed from the underside. The petri dish is then carefully pressed into the substrate, edge-side down. A spatula is then slid under the lid and sealed against the edge of the petri dish. This shallow core is then removed and the material scraped and washed into the sample bottle. As with the RTH samples, one petri-dish sample was taken at each of five different locations within the sampling reach. All samples were composited into a single bottle and preserved with 4 percent buffered formalin.
The QMH sample was collected with a variety of methods including the scraping of woody debris and the petridish method. In addition, a turkey baster was used to sample periphyton from sand, aquatic macrophytes, and filamentous algae. All the samples were composited into a single bottle and preserved in a solution of 4 percent buffered formalin.
Periphyton were identified and enumerated at the Philadelphia National Academy of Science (PNAS) according to Charles and others (2002) .
Benthic Macroinvertebrates
Two types of macroinvertebrate samples were collected, an RTH and a QMH. Similar to periphyton, the RTH sample was collected from woody debris. A section of woody debris was removed from a larger piece using pruning shears or a saw. The pieces were then gently removed from the water and placed in a bucket. A 500-µm mesh net was held downstream of the snag to capture organisms that were dislodged during snag removal. One sample was taken from a single snag at each of five different locations within the sampling reach. The associated macroinvertebrates were then removed by gently brushing and hand picking with forceps. All organisms from the snags and net were then rinsed in a 500-µm sieve. All organisms were combined in a single bottle and preserved in a solution of 10 percent buffered formalin. The length and average diameter of each snag was measured for calculation of sample areas.
The QMH sample was collected from all available habitat types within the reach. All sampling was conducted with a 500-µm mesh D-frame net. Woody debris and other hard substrates (concrete and rock) were sampled by brushing material into the net. The net was swept through aquatic macrophytes, filamentous algae, overhanging terrestrial vegetation and areas with fine substrates. All organisms from the net were then rinsed in a 500-µm sieve. All organisms were combined in a single bottle and preserved in a solution of 10 percent buffered formalin.
Macroinvertebrates were identified and enumerated at the USGS's National Water Quality Laboratory using the procedures of Moulton and others (2000) .
Data Analysis
Habitat variables were summarized as mean and standard deviation for each sampling event at each site. Daily flow records were summarized graphically, and as mean, standard deviation, and coefficient of variation. Periphyton and macroinvertebrate species lists were constructed using all taxa collected in all sample types. Quantitative analyses (see below) were conducted on RTH algae data (cells/cm 2 ) and RTH macroinvertebrate data (organisms/m 2 ). DTH algae data were not analyzed quantitatively (see below) because accurate counts of diatoms were not possible in the samples from Orestimba Creek. A combination of low diatom density and excessive fine sediment in Orestimba Creek made it unfeasible to concentrate the sample to the extent needed to obtain accurate diatom counts. The taxa present in the DTH samples from sites other than Orestimba Creek were included in the taxa lists for those sites.
RTH macroinvertebrate and RTH algae data were analyzed using cluster analysis and ordination (detrended correspondence analysis). Data were analyzed as presence-absence and as densities. Only species found at two or more sites were included in these analyses. This was a compromise between the value of rare species in characterizing sites (Cao and others, 2001) , and the uncertainty regarding the capability of sampling procedures to detect rare species. Presence-absence data were analyzed using Jaccards similarities followed by a group average linkage method cluster analysis. Jaccards similarity is calculated as, 2C/(A + B + C), where A is the number of taxa found only at site 1, B is the number of taxa found only at site 2, and C is the number of taxa found at both sites. Jaccards similarity varies from 1 (all taxa shared) to 0 (no taxa shared). Clustering, in general, is a group of methods that produce a hierarchical arrangement of samples that are based on similarities between samples (see Gauch, 1982) . The method starts with each sample assigned to a cluster with a single member and then uses a distance measure to group similar clusters into larger clusters until a final single cluster contains all the samples. Thus, more similar sites are closer in distance and cluster together. The results are portrayed graphically as a dendrogram (see fig. 3 as an example). The similarity of different groups can be assessed by observing the "percentage of information remaining" at branching points. All information is present when individual sites are considered and no information remains when all sites have been combined into a single group.
Detrended correspondence analysis (DCA), a special case of correspondence analysis, is an indirect ordination technique. This means that community structure at specific sites (the group of taxa found there) is determined independently of environmental variables. The basic idea behind correspondence analysis is that species are assigned weighted scores depending on their interrelationships and then the samples are scored on the basis of the abundance of each species in that sample. The result of the analysis is a set of species scores and a set of sample scores that can be used to understand ecological relationships between species and samples (see fig. 4 as an example). Relationships of communities to environmental variables must be determined after the ordination, for example, by correlating sample scores with values for environmental variables, such as specific conductance. Relationships of RTH algae and RTH invertebrate communities to environmental variables were explored using correlation analysis. Pearson product-moment correlations were calculated between the environmental variables and the sample scores on DCA axis 1. Data were then plotted for all correlations with r > 0.5. Significance values are not reported because the data likely violate several assumptions of correlation. Most importantly, the June and September samples collected from each site would not be expected to be independent. Taxa present in June have a high probability of also being present in September. However, the plots might be useful in identifying variables of interest for future studies.
Results and Discussion
Environmental Variables
The sites sampled ranged from a small agricultural drain, Orestimba Creek, to a large river, the San Joaquin River, and these differences are reflected in the values for habitat variables (table 3, at back of report). Orestimba Creek is notable for having a much steeper gradient, steeper banks, and a more closed canopy than the other sites (table 3).
There are differences between June and September for several sites, related to discharge (table 3). Discharge was similar in June and September at the Merced River, Tuolumne River, and San Joaquin River sites. September discharge was a quarter or less of June discharge at Salt Slough and Orestimba Creek. These changes in discharge were associated with declines in mean water depth and water velocity (table 3) . There were some differences in specific conductance between June and September, especially for Salt Slough and Orestimba Creek, both of which had increases of about 50 percent from June to September (table 3) .
There are also differences in discharge patterns among the sites ( fig. 2 and table 4 ). All the streams exhibited an early March high flow, likely related to rainfall. All sites except Salt Slough, had elevated flows from mid-April to mid-May related to water releases made for salmon management activities in the San Joaquin River. Flows in the Merced, Tuolumne, and San Joaquin Rivers were relatively constant during June through September. Flows in Salt Slough and Orestimba Creek were more variable during this time ( 
Periphyton
A total of 161 taxa of algae were collected during the study (table 5, at back of report). All but three taxa were identified to species. Two of the three taxa are the cyanophytes (bluegreen algae) Oscillatoria and Lyngbya, and the third is an unidentified diatom in the genus Caloneis. The periphyton were dominated by diatoms. Of the 161 taxa collected, 155 (96 percent) were diatoms. Many of the taxa were rare, with 67 (42 percent) found in only one sample. The number of taxa found in each sample varied from 39 to 67. Orestimba Creek had the lowest number of taxa, with 39 in June and 40 in September. Salt Slough had more taxa than Orestimba Creek (52 in June and 50 in September) but fewer than the other sites, which ranged from 58 to 67 taxa. The differences between seasons were minor, with a maximum difference of four taxa at the San Joaquin River site. The low number of taxa found at Orestimba Creek was at least partially due to the low density of algae cells in the DTH sample. The high concentration of fine sediment in these samples made it unfeasible to concentrate the samples so that accurate counts could be conducted; however, the PNAS did state that there were very few algae of any kind in these samples. The RTH samples collected from snag habitat included 109 taxa, including 106 species of diatoms (97 percent) (table 6, at back of report). In addition, the samples included one species of Chlorophyta (green algae) and two taxa of Cyanophyta (blue-green algae). Forty-eight taxa (43 percent) were found in only one sample and were not included in the quantitative analyses.
Jaccards similarities vary from 0.255 to 0.636 among the samples. This means that after removing the taxa found in only one sample, any two samples shared from 25 percent to 63 percent of the total taxa found in those two samples. The cluster analysis ( fig. 3) indicates that samples collected from the same site in June and September tend to be more similar to each other than to samples collected from other sites; however, there are some exceptions. The highest similarity (0.636) is found between the June sample from the Tuolumne River and the September sample from the Merced River. The June sample from the San Joaquin River is more similar to the two Salt Slough samples (0.535 and 0.512) than to the September sample from the San Joaquin River (0.413).
The first four axes of the DCA explain 28, 7, 4, and 1 percent of the variance, respectively. A plot of sample scores on the first two DCA axes ( fig. 4 ) generally supports the results of the cluster analysis. Scores on DCA axis 1 of samples from the same site tend to be similar between the two months sampled. DCA axis 1 scores show that Orestimba Creek was most different from the Merced and Tuolumne Rivers with Salt Slough (SSJ and SSS on fig. 4A ) and the San Joaquin River (SJJ and SJS) having intermediate scores ( fig. 4A ). DCA axis 2 mainly separates samples from different months ( fig. 4A ). September samples tend to have higher scores on DCA axis 2 compared with June samples, except for Orestimba Creek, which has the opposite pattern.
Interpretation of the taxa score plot ( fig. 4B ) is difficult because there are few environmental preference and tolerance data available for species of algae. Basically, taxa located to the left in the taxa plot ( fig. 4B ) tend to be more abundant in samples with low scores on DCA axis 1 ( fig. 4A) , and taxa located to the right in the taxa plot ( fig. 4B ) tend to be more abundant in samples with higher scores on DCA axis 1 ( fig. 4A ).
Specific conductance, water temperature, and several habitat variables appear to be related to periphyton DCA axis 1 site scores ( fig. 5) especially because the low flows probably resulted in much of the habitat for periphyton and invertebrates being exposed to air for some amount of time. Bank angle could be related to the degree of shading as indicated by a low value for open canopy angle and a high percent canopy cover (table 3) . It is unclear how bank substrate would directly affect periphyton communities on woody debris. It seems likely that bank angle, water temperature, and the other habitat variables simply indicate that Orestimba Creek is a unique habitat among the five sites-a relatively steep, incised stream receiving mainly agricultural drainage water-which favors a different periphyton community compared with the other sites. It is unclear whether inclusion of a wider variety of water bodies in the analysis, with a wider range of habitat characteristics, would strengthen or weaken these habitat relationships. Leland and others (2001) found that specific conductance (a surrogate for salinity) was a major determinant of periphyton community structure in the lower San Joaquin River drainage. In addition, dissolved inorganic nitrogen concentration was found to be a good predictor of periphyton communities as long as sufficient numbers of tributary sites with low concentrations of inorganic nitrogen were included in the model (Leland and others, 2001 ). The importance of specific conductance in structuring the periphyton community is supported by the plot of DCA axis 1 site scores against specific conductance ( fig. 5 ). We did not collect nutrient data as part of this study; therefore, we cannot comment on the potential effects of inorganic nitrogen on the periphyton community.
Macroinvertebrates
A total of 126 taxa of macroinvertebrates were identified from a least one sample during the study (table 7, at back of report). Specimens were reported at a variety of taxonomic levels for various reasons. Most often, small or damaged individuals of insect larvae could not be identified to species. Some non-insect taxa are also difficult to identify because of size, or poorly known or difficult taxonomy.
A total of 59 taxa were found in the RTH samples collected from snag habitat (table 8, at back of report). Twenty taxa were found in only one sample. Taxa per sample ranged from 10 in the September sample from Salt Slough to 27 in the September sample from Merced River. Orestimba Creek and Salt Slough had fewer species in September compared with June. The Merced, Tuolumne, and San Joaquin Rivers had the same or more species in the September samples compared to the June samples (table 8) .
Jaccards similarities vary from 0.115 to 0.652 among the samples. This means that after removing the taxa found in only one sample, any two samples shared from 11 to 65 percent of the total taxa found at those two sites. The cluster analysis ( fig. 6) indicates that the June and September samples from Orestimba Creek are very similar to each other and the June and September samples from Salt Slough are very similar to each other. The macroinvertebrate communites of Orestimba Creek and Salt Slough were very different from each other and from the other sites. In contrast, June samples from the Merced and Tuolumne Rivers have the highest similarity (0.636), and September samples from these sites have the second highest similarity (0.630). The San Joaquin River samples are more similar to the Merced and Tuolumne River samples than to the Orestimba Creek and Salt Slough samples ( fig. 6 ). The June sample from the San Joaquin River is more similar to the Merced and Tuolumne River samples than the September sample from the San Joaquin River.
The first four axes of the DCA explain 32, 9, 3, and 1 percent of the variance, respectively. A plot of sample scores on the first two DCA axes ( fig. 7A ) generally supports the 6 ). There is no obvious pattern to the distribution of samples along DCA axis 2 ( fig. 7A) . Examination of the taxa plot ( fig. 7B ) shows two groups of taxa, similar to the two groups of sample scores. One group, with scores of less than one, is dominated by non-insect taxa, except for several groups of dipterans including ceratopogonids (21), dolichopodids (39), and several genera of chironomids (29 and 30). The group with scores greater than one is dominated by insects with the only non-insects being the amphipod, Hyallela azteca (13), and the water mites (11). The two plots together show that samples from Orestimba Creek and Salt Slough were characterized by high abundances of non-insects. Samples from the Merced, Tuolumne, and San Joaquin Rivers were characterized by high abundances of insects.
These results are consistent with earlier work in the Central Valley. Brown and May (2000a,b) found that environmentally stressful agricultural drains and urban streams were dominated by the same tolerant non-insect taxa observed in this study. Brown and May (2000a) found that tributaries draining the Sierra Nevada (including the Stanislaus, Tuolumne, and Merced Rivers) had similar benthic macroinvertebrat communities characterized by high abundances of insects. Brown and May (2000a) defined two groups of "drain sites" that included samples from agricultural drains, including Orestimba Creek and an urban stream. Further analysis by Brown and May (2000a) found that specific conductance and the percentage of agricultural and urban land use in the basins are important variables that explain the differences in macroinvertebrates among sites, with the drain sites representing the most stressful environments and the tributary sites representing the least stressful environments. Similarly, Leland and Fend (1998) found that tributary rivers-Stanislaus, Tuolumne, and Merced Rivers-had different macroinvertebrate communities than sloughs or sections of the San Joaquin River influenced by large inputs of agricultural drainage water. Leland and Fend (1998) also identified salinity as an important explanatory variable for understanding benthic macroinvertebrate communities in the Central Valley. Examination of plots of DCA axis 1 scores against environmental variables ( fig. 8 ) supports the importance of specific conductance, a surrogate for salinity. Similar to the results for periphyton, values for Orestimba Creek samples appear to be responsible for the relationships between DCA axis 1 and water temperature, gradient, shade, and open canopy. The differences in bank substrate are small, basically indicating a slightly higher occurrence of silt (a score of 2) along with sand (a score of 3) at Orestimba Creek and Salt Slough compared with the other sites. As noted earlier for periphyton, the relationship of DCA axis 1 to bank angle may be related to canopy cover. Channel width and bankfull width (not plotted, but similar to channel width) also appear to have relationships to DCA axis 1 sample scores; however, it seems unlikely this relationship is real because the widest channel at the San Joaquin River site actually had intermediate DCA axis 1 scores. As mentioned earlier for periphyton, flow fluctuation and low flows at Orestimba Creek (table 3) are also probably important in determining composition of the periphyton and macroinvertebrate communities.
We did not sample pesticides in this study, despite concerns regarding potential toxicity of dissolved pesticides to aquatic life (Foe and Connor, 1991; Foe, 1995; Kuivila and Foe, 1995) . However, dissolved pesticide concentrations were measured at these sites as part of another study, covering the period from April to August 2001 (Domagalski and Munday, 2003) . In general, dissolved pesticides were most frequently detected and at the highest concentrations at Orestimba Creek. Unfortunately, Orestimba Creek also had the most unique habitat, so the relative effects of dissolved pesticides and other habitat and water-quality variables, particularly specific conductance, cannot be separated. This is a common problem when evaluating bioassessment data (Brown and others, 1999) . Further, the ecological risks associated with dissolved pesticides are typically assessed for single pesticides (Giddings and others, 2000) rather than for complex mixtures found in San Joaquin Basin streams. 
Summary and Conclusion
The widespread and intensive use of agricultural pesticides in the San Joaquin River Basin is a long standing concern in relation to potential toxicity to aquatic organisms. Data on the periphyton and macroinvertebrate communities and physical habitat were collected at five sites in the San Joaquin River Basin in June and September 2001 to provide background on existing conditions and to provide initial information on environmental factors that might be affecting the communities. A total of 161 taxa of algae and 126 taxa of macroinvertebrates were collected. Cluster analyses and detrended correspondence analysis of the data showed that the periphyton community of Orestimba Creek was different from the periphyton communities of the Merced and Tuolumne Rivers. Periphyton communites of Salt Slough and the San Joaquin River had compositions that were intermediate between Orestimba Creek and the Merced and Tuolumne Rivers. With regard to macroinvertebrates, community composition of Salt Slough was similar to Orestimba Creek, and community composition of the San Joaquin River was similar to the Merced and Tuolumne Rivers.
Examination of data plots suggested that specific conductance, a surrogate for salinity, might be an important variable affecting the composition of periphyton and macroinvertebrate communities, as had been found in earlier studies. Several physical measures of the environment also appeared to be related to the composition of periphyton and macroinvertebrate communities; however, several of these apparent relationships were mainly related to the unique communities and habitat conditions in Orestimba Creek. Orestimba Creek also had very different flow characteristics from the other sites. This study did not include extensive measures of water quality, including pesticides, that might also be influencing biological communities. Data from another study indicated that Orestimba Creek was the stream most affected by dissolved pesticides; however, there is no way to separate the effects of pesticides from those of other water quality and habitat variables.
This study provides valuable baseline data for the San Joaquin River Basin. However, the data collected have a limited temporal and spatial scope. Continued sampling at more sites over several years will likely be needed to more fully understand the composition of periphyton and macroinvertebrate communities in the San Joaquin River Basin. Habitat and water quality assessments should be conducted in concert with biological sampling to provide the necessary data to better understand the effect of land and water use on those communities. [Values are mean ± standard deviation unless n = 1; m, meter; n, sample size; ft 
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